Srour B. et al. Ultra-processed food intake and risk of cardiovascular disease: findings from the NutriNet-Santé prospective cohort Supplemental material Appendix 1: Identification procedure of energy under-reporting in the NutriNet-Santé cohort Energy underreporting was identified using Black's method (1,2) based on the original method developed by Goldberg et al (3), relying on the hypothesis that energy expenditure and intake, when weight is stable, are equal. Black's equations are based on an estimate of the person's basal metabolic rate (BMR) calculated via Schofield's equations (4) and taking into account sex, age, height and weight, as well as physical activity level (PAL), number of 24h records, intra-individual variabilities of reported energy intake and BMR, and intra/inter-variabilities of PAL. In the present study, intra-individual coefficients of variations for BMR and PAL were fixed using the values proposed by Black et al., i.e. 8.5 % and 15%, respectively. For identifying under-reporters, the 1.55 value of PAL was used. It corresponds to the WHO value for "light" activity, which is the probable minimum energy requirement for a normally active but sedentary individual (not sick, disabled or frail elderly). A higher value might have exaggerated the extent of under-reporting. Some underreporting individuals were not excluded if their reported energy intake, initially estimated abnormally low, was found to be likely in case of recent weight variation or reported practice of weight-loss restrictive diet or proactive statement of the participant that he/she ate less than usual on the day of the dietary record. In the cohort, 20.0 % of the subjects were considered as under-reporters and were excluded from the analyses.
Appendix 2: Precisions and examples of ultra-processed foods according to the NOVA classification
All food and beverage items of the NutriNet-Santé composition table were categorized by a team of three trained dieticians into one of the four food groups in NOVA, a food classification system based on the extent and purpose of industrial food processing (5-7). The whole classification was then reviewed by a committee composed of the three dietitians and five researchers, specialists in nutritional epidemiology. In case of uncertainty for a given food/beverage item, a consensus was reached among researchers based on the percentage of home-made and artisanal foods versus industrial brands reported by the participants.
The "ultra-processed foods" group of the NOVA classification is the primarily focus of this study. Examples of such products as well as examples of distinctions between ultra-processed products and products from other NOVA categories are provided below:
Examples of ultra-processed food according to the NOVA classification: For instance, salted-only red or white meats are considered as "processed foods" whereas smoked or cured meats with added nitrites and conservatives, such as sausages and ham are classified as "ultra-processed foods".
Carbonated drinks; sweet or savoury packaged snacks; ice-cream, chocolate, candies (confectionery); mass-produced packaged breads and buns; margarines and spreads; industrial cookies (biscuits)
Similarly, canned salted vegetables are considered as "processed foods" whereas industrial cooked or fried seasoned vegetables, marinated in industrial sauces with added flavourings are considered as "ultraprocessed foods".
Regarding soups, canned liquid soups with added salts, herbs and spices are considered as "processed foods" while instant dry soup mixes are considered as "ultra-processed foods".
Example of list of ingredients for an industrial Chicken and Leek flavour soup considered as "ultra- The Nutri-Score was selected by the French, the Spanish and the Belgian Ministries of Health as the official front-of-pack nutrition label to be implemented in these countries, an initiative officially commended by the WHO-Europe (8) . It uses a modified version of the British Food Standards Agency Nutrient Profiling System (FSAm-NPS) to categorize food products into 5 colours reflecting their nutritional quality (from Agreen: best nutritional quality to E-red lower nutritional quality). It takes into account the content per 100g of energy, saturated fatty acids, sugar, sodium, dietary fibres, proteins and fruit/vegetables (9): The FSAm-NPS score was calculated for all foods and beverages in the NutriNet-Santé food composition database as follows: points (0-10) are allocated for the content per 100 g in total sugars (g), saturated fatty acids (g), sodium (mg), and energy (kJ) (i.e., nutrients that should be consumed in limited amounts) and can be balanced by opposite points (0-5) allocated for dietary fibres (g), proteins (g), and fruits/vegetables/legumes/nuts (percent) (i.e., nutrients/components that should be promoted). The grids for point attribution are displayed below. The percentage of fruits/vegetables/legumes/nuts was derived using standard recipes. The FSAm-NPS score for each food/beverage is based on a unique discrete continuous scale ranging theoretically from −15 (most healthy) to +40 (least healthy).
1) FSAm-NPS score computation at food/beverage level
Points are allocated according to the nutrient content for 100g of foods or beverages. Points are allocated for 'Negative' nutrients (A points) and can be balanced according to 'Positive' nutrients (C points).
A points
Total A points = (points for energy) + (points for saturated fat) + (points for total sugar) + (points for sodium)
Points
Energy (kJ) Saturated Fat (g) Total Sugars (g) Sodium (mg) 
C points Total C points = (points for fruits/vegetables/legumes/nuts) + (points for fibres) + (points for proteins)

Points
Fruits/vegetables/legumes/nuts (%)
* FSAm-NPS score allocates different thresholds for fibres, depending on the measurement method used. We used NSP cut-offs to compute fibres score.
For 100g of a given food, the percentage of fruits/vegetables/legumes/nuts is obtained by summing up the amount (in grams) of all fruits, legumes and vegetables (including oleaginous fruits, dried fruits and olives) contained in this food.
Overall score computation
• If Total A points <11, then FSAm-NPS score =Total A points -Total C points • If Total A points ≥11, o If points for fruits/vegetables/legumes/nuts =5, then FSAm-NPS score =Total A points -Total C points o Else if points for fruits/vegetables/legumes/nuts <5, then FSAm-NPS score = Total A points -(points for fibre + points for fruits/vegetables/legumes/nuts).
Exceptions were made for cheese, added fat, and drinks to better rank them according to their nutrient profile, consistently with nutritional recommendations:
Score computation for cheese For cheese, the score takes in account the protein content, whether the A score reaches 11 or not, i.e.: FSAm-NPS score =Total A points -Total C points Score computation for added fat For added fat, the grid for point attribution is based on the percentage of saturated fat among total lipids (instead of saturated fat (g)) and has a six-point homogenous ascending step, as shown thereafter: Points attribution for the other nutrients follows the grid displayed in "A points" and "C points" above.
Score computation for drinks
For drinks, the grids for point attribution regarding energy, sugars and fruits/vegetables/ legumes/nuts (%) were modified. Points attribution for the other nutrients follows the grid displayed in "A points" and "C points" above.
Given the modification of the grid for fruit and vegetables for beverages, the threshold in the final computation to take into account protein content is set at 10 points:
• If Total A points <11, then FSAm-NPS score =Total A points -Total C points • If Total A points ≥11, o If points for fruits/vegetables/legumes/nuts =10, then FSAm-NPS score =Total A points -Total C points o Else if points for fruits/vegetables/legumes/nuts <10, then FSAm-NPS score = Total A points -(points for fibre + points for fruits/vegetables/legumes/nuts).
Milk and vegetable milk are not concerned by this exception. Their scores are computed using the overall score computation system. Coefficients defining these linear combinations are called factor loadings. A positive factor loading means that the food group is positively associated with the factor, whereas a negative loading reflects an inverse association with the factor. For interpreting the data, we considered foods with a loading coefficient under -0.25 or over 0.25. We rotated factors by orthogonal transformation using the SAS ''Varimax'' option to maximize the independence (orthogonality) of retained factors and obtain a simpler structure for easier interpretation. In determining the number of factors to retain, we considered eigenvalues greater than 1.25, the scree test (with values being retained at the break point between components with large eigenvalues and those with small eigenvalues on the scree plot), and the interpretability of the factors. For each subject, we calculated the factor score for each pattern by summing observed consumption from all food groups, weighted by the food group factor loadings. The factor score measures the conformity of an individual's diet to the given pattern. Labeling was descriptive, based on foods most strongly associated with the dietary patterns. The healthy pattern (explaining 10.6% of the variance) was characterized by higher intakes of fruit, vegetables, soups and broths, unsweetened soft drinks and whole grains and lower sweetened soft drinks intake. The Western pattern (explaining 7.0% of the variance) was characterized by higher intakes of fat and sauces, alcohol, meat and starchy foods. between the quantity (g/d) of each food group (a. ultraprocessed and b. non ultra-processed, for an increase of 100g of the quantity consumed in g/day) and the risks of overall cardiovascular (n=1,409 cases), coronary heart (n=665 cases) and cerebrovascular (n=829 cases) diseases, from multivariable Cox proportional hazard models a , NutriNet-Santé cohort, France, 2009 -2018 (n=105,159) a. Food groups in their ultra-processed form CI: confidence interval, HR: Hazard ratio *HR for an absolute increment of 10 in the percentage of ultra-processed foods in the diet a Model 1 is adjusted for age (timescale), sex, energy intake, number of 24h-dietary records, smoking status, educational level, physical activity, BMI, alcohol intake, and family history of CVD. b Coronary heart diseases include myocardial infarctions, angioplasty and acute coronary syndromes c Cerebrovascular diseases include strokes and transitory ischemic attacks d Obtained by a Principal Component Analysis e Multiple imputation for missing data using the MICE method (10) by fully conditional specification (FCS, 20 imputed datasets) for the outcome (11) ( ¥ 50 to 70 additional cases by imputed dataset) and for the following covariates: level of education, physical activity level and BMI. Results were combined across imputation based on Rubin's combination rules (12, 13) using the SAS PROC MIANALYZE procedure (14) . f N=84993
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